The ability to adapt behavior in a changing environment is necessary for humans to achieve their goals and can be measured in the lab with tests of rule-based switching. Disease models, such as cocaine addiction, have revealed that alterations in dopamine interfere with adaptive set switching, culminating in perseveration. We explore perseverative behavior in individuals with cocaine use disorders (CUD) and healthy controls (CON) during performance of the Wisconsin Card Sorting Test (WCST) (N = 107 in each group). By examining perseverative errors within each of the 6 blocks of the WCST, we uniquely test two forms of set switching that are differentiated by either the presence (extradimensional set shifting (EDS) -first 3 blocks) or absence (task-set switching -last 3 blocks) of new contingency learning. We also explore relationships between perseveration and select cognitive and drug use factors including verbal learning and memory, trait inhibitory control, motivational state, and urine status for cocaine (in CUD). Results indicate greater impairment for CUD than CON on the WCST, even in higher performing CUD who completed all 6 blocks of the WCST. Block by block analysis conducted on completers' scores indicate a tendency for greater perseveration in CUD than CON but only during the first task-set switch; no such deficits were observed during EDS. This task-set switching impairment was modestly associated with two indices of immediate recall (r = −.32, −.29) and urine status for cocaine [t (134) = 2.3, p < .03]. By distinguishing these two forms of switching on the WCST, the current study reveals a neurocognitive context (i.e. initial stage of task-set switching) implicit in the WCST that possibly relies upon intact dopaminergic function, but that is impaired in CUD, as associated with worse recall and possibly withdrawal from cocaine. Future studies should investigate whether dopaminergically innervated pathways alone, or in combination with other monoamines, underlie this implicit neurocognitive processes in the WCST.
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Introduction
The ability to perform two tasks in succession requires several cognitive and emotional processes known as executive functions. For instance, modifying your driving route home as a function of traffic patterns and/or errands requires higher-order functions that encompass planning, sequencing, initiating, sustaining, and updating behavior toward your given goals. Meeting one's goals * Corresponding authors at: Brookhaven National Laboratory, Neuropsychoimaging Group, Medical Department, Building 490, Upton, NY 11973, United States. Tel.: +1 631 344 4472.
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requires an appropriate configuration of mental resources to produce a procedural task-set (a configuration of cognitive processes that is actively maintained for subsequent performance of the task) (Monsell, 1996 (Monsell, , 2003 . Humans apply 'executive' control to both select and implement a task-set that is appropriate to obtain their goal and to also inhibit distractions that get in the way of that goal (Monsell, 1996) . Each stimulus that is encountered however can produce alternatives (e.g. one could choose to sit in traffic or go to dinner and wait for the traffic to die down, etc.). Switching between task sets therefore depends upon cognitive flexibility. Each time we switch our behavior a switch cost is incurred (e.g. time and/or error).
The Wisconsin Card Sorting Test (WSCT) (Berg, 1948; Heaton, 1999 ) is a widely used measure of cognitive flexibility that assesses the ability to shift cognitive set from one perceptual attribute of 0028-3932/$ -see front matter © 2011 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2011.02.037
